
PDF generated on 12 May 2017
DISCLAIMER : UNCONTROLLED WHEN PRINTED – PLEASE CHECK THE STATUS OF THE DOCUMENT IN IDM

Report

IVC PS busbar system drawing & analysis workload 
estimation

The purpose of this report is to preliminarily estimate IVC PS busbar system 2D drawing and 
analysis workload in the detailed design stage. The report is also intended for an initial 
assessment of installation workload.
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1 Purpose
The purpose of this report is to preliminarily estimate IVC PS busbar system 2D drawing and 
analysis workload in the detailed design stage.

The report is also intended for an initial assessment of installation workload.

2 Scope
The IVC PS busbar system is such designed to provide current for IVC during each working 
modes. The design is currently at a conceptual level and is subject to change as the design 
matures, however, the layout will remain largely the same from installation point of view. The 
system comprises of VS3 busbar, ELM busbar, support system, WCPs, rigid connection and 
flexible link.

3 Definitions
Include here all those relevant to this document.
IVC In vessel coil
PS Power supply
CC Correction coil
TF Toroidal field
WCPs Water collector panels
EM Electro-magnetic
For a complete list of ITER abbreviations see: ITER_D_2MU6W5 - ITER Abbreviations

4 Workload estimation

4.1 System overview
The IVC PS busbar system will distribute from takamak building L4 level to B1 level, the 
height is around 30 meters, and dimensions in horizontal direction are about 48 meters and 62 
meters. The side view and bird view are shown in Figure 4-1 and Figure 4-2, respectively.

Figure 4-1 Side view of IVC PS busbar system
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Figure 4-2 Bird view of IVC PS busbar system

There are 35 circuits in total, 8 for VS busbar which end at L2 and B1 level and 27 for ELM 
busbar which end at L2 level only. The typical design of busbar is taken from [1] for reference, 
its normal profile of busbar configuration is shown in Figure 4-3.

Figure 4-3 Normal Profile of Busbar Configuration (Typical design) 

4.2 Scope of drawing & analysis/check points
To give the quantitative estimation on the workload, the IVC PS busbar system is broken down 
into small groups based on their functions. To obtain a more clear idea after breakdown, 2D 
drawings and analysis/check points are defined below to count the specific workload in the 
detailed design. The analysis/check point just represents the area/aspect where we need to 
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focus on, does not necessarily require an individual report. They could be (or not) grouped in 
the same reports with several analysis/check points.

 2D Drawing:

─ A0 format drawing: A0 drawing is adopted for the large-scale busbar circuit assembly.

─ A1 format drawing: A1 drawing is adopted for the busbar sections, WCPs, rigid 
connection and complicated support.

─ A2 & A3 drawing: A1 format drawing could be split into two A2 drawings or four A3 
drawings for each sheet, e.g. simple support, flexible link and cooling pipes. 

 Analysis/Check point:

─ Electrical analysis (r1): electrical characteristics, classified by circuit;

─ Electrical magnetic analysis (r2): magnetic field and EM load, classified by circuit;

─ Electrical thermal analysis (r3): global and local thermal performance with current and 
cooling, especially for flexible link and rigid connection, classified by circuit and area; 

─ Busbar stress analysis (r4): design justification with loads (gravity, seismic, thermal, EM, 
and SL-3 in case of hard core components), classified by circuit and area;

─ Support analysis (r5): support design justification and embedded plate verification, 
classified by circuit and area;

4.3 Methodology
With the definitions given above, the breakdown of IVC PS busbar system is executed group 
by group. The breakdowns of busbar system geometry are made, the numbers of components 
are counted, and the 2D drawing & analysis/check point are estimated approximately. The 
detailed information of breakdown for each group is given in the appendixes as follow.  

Appendix A: VS3 busbar system

Appendix B: ELM busbar system

Appendix C: IVC busbar support system

Appendix D: IVC water collector panels
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Appendix E: IVC rigid connection
Appendix F: IVC flexible link

To explain the methodology used in the breakdown of IVC PS busbar system clearly, one 
example is given below. As shown in Figure 4-4, one circuit of VS3 PS busbar located at L2 
port cell 14 is demonstrated with rough dimensions. Following procedures are respected to 
estimate the 2D drawing and analysis/check point:

1) The numbers of rigid connection (space reservation wih transparent box) and flexible 
link (space reservation with L shape solid box) are counted, respectively.

2) The number of busbar sections divided rigid connection and flexible link are counted. 
(The typical length of busbar sections is about seven or eight meters.)

3) The reference outline drawings on CC and TF busbar from RFDA give a general idea 
how complicated the drawing will be, based on which the number and size of busbar 
section 2D drawings are estimated.

4) The analysis/check points on each type of analysis are estimated, special attentions have 
been paid on flexible part and the interface area (with VS3 coil feeder).

5) The workload estimation on the rigid connection and flexible link will be given 
hereafter in the appendix thanks to our efforts on component design standardization.

Figure 4-4 Breakdown example of one VS3 busbar circuit

In addition to the methodology abovementioned, some other principles are followed: 

─ All the designs are currently in conceptual design stage, which are subject to change in 
the future.

─ The reference drawings for each kind of component are outline drawings, while more 
detailed drawings are foreseen in detailed design stage.
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─ Our best efforts have been made to standardize the component design, especially on 
support design, which will decrease the number of 2D drawings and analysis/check 
points apparently.

─ Efforts have been made to group the similar items and analysis/check points, some 
variations are expected. Therefore, a proper amplification factor is adopted to avoid 
underestimating the workload, especially on support design.
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5 Summary
Following the methodology given above, the breakdown of IVC PS busbar system is executed. 
The number of 2D drawings and analysis/check points are summarized in following table for 
each item. Finally, more than one thousand components are foreseen, about 768 A1 format 
drawing (equivalent) and about 447 analysis/check points are required in the detailed design 
stage.  

6 Reference
[1] IVC PS Busbar - SDD and Functional Analysis, ITER_D_QPTP96 v9.5

https://user.iter.org/?uid=QPTP96&version=v9.5
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Appendix A: VS3 busbar system
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Appendix B: ELM busbar system
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Appendix C: IVC busbar support system
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Appendix D: IVC water collector panels
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Appendix E: IVC rigid connection
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Appendix F: IVC flexible link


